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ABSTRACT

A short-run macroceconometric model of the Sri Lankan
economy which has forty-three behavioural equations and
seventeen identities is formulated and estimated in this
study. In view of the undersized sawmple problem, ordinary
least squares (OLS) is used to estimate behavioural equations
in the model. The estimated structure is judged by the usual
criteria of goodness of fit, the expected signs and sizes of

estimated coefficients, and their statistical significance.

Since the model is non-linear consisting of nineteen non-
linear equations, a modified version of the Newton-Raphson
algorithm by Powell is used to solve the model. Both the
static and dynamic simulation experiments are conducted in
order to assess the within-sample (1962-1987) and post-sample
(1988-1990) tracking performance of the model. The tracking
performance of the model as measured by the root mean squared
percent error (RMSPE), the Theil’s U-statistic and the mean

absolute percent error (MAPE) is good.

The results of this study demonstrate that, without
testing against empirical data, the appropriateness of
primarily demand oriented approaches should not be summarily

rejected in modelling the developing countries like Sri Lanka.
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CHAP1ER ONE

INTRODUCTION

Keynes, in his General Theory (1936), provide the
theoretical framework for building macroeconometric models.
Tinbergen (1939), in his seminal work, used the Keynesian
framework for formulating a simultaneous equations model of
the United States economy. Klein, since the late 1940s,
formulated several macroeconometric models for most developed
economies and estimated them using aggregate data. In
addition, Klein and his pupils at the Wharton School had been
instrumental in promoting macroeconometric model building for
various developing as well as planned economies. A detailed
account regarding the evolution of macroeconometric model
building and for Klein's own involvement in this process,
reference could be made to Breit and Spencer (1986, pp. 21-42)
or Marquez (1985, Chapter 8). At present there is a wide
variety of models for many countries for which some reliable
aggregate data are available. In view of the increasing
economic interdependence and cooperation among nations, it is
easy to make a case for building global macroeconmetric
models. In fact, the Wharton school team is also actively
involved in this endeavour. See Britton (1989, pp. 237-268).
Recently, Haque, Lahiri and Montiel (1990) have developed a
macroeconometric model for developing countries focussing on

their general characteristics and estimated it using data from
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31 developing countries. With a view to classifying the
existing macreocometric models, Challen and Hagger (1983, pp.
2-24) have identified five important families of such models.
They are: Keynes-Klein family, Phillps-Bergstrom family,
Walras-Johansen family, Walras-Leontief family, and Muth-
Sargent family. Most of the models developed so far fit into
one of the five families suggested depending on the framework
adopted.

The focus of early macroeconometric models was
exclusively on the developed capitalist economies. As a result
modelling developing economies received 1little attention.
Since the mid 1950's, there have been some efforts to build
macroeconometric models for developing economies as well. It
may be mentioned here that the earliest economy-wide model of
India was estimated by Narasimham (1956). The value of
building macroeconometric models of developing countries
became very clear in the 1960's as many developing countries
resorted to economic planning as a means of alleviating
poverty and restructuring their economies. The greater
emphasis on the development of the third world necessitated
greater understanding of the structures and workings of these
economies, which, in turn, created greater interest in
formulating models for these countries. In fact, the early
models of developing countries were rather prototypes of
models of Jdeveloped countries, most often, with very little

modifications. The realization that the structures and the
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prcblems of the developing world are different from those of
the developed world led researchers to modify their approach
to modelling the economies of the third world.

The economies of the world today are so complex *‘hat a
complete explanation of all aspects of an economy is by no
means possible. Fconometric models serve as modest and useful
attempts for advancing our knowledge of the workings of any
economy. It 1is needless to assert that modelling any
phenomenon involves a certain degree of abstraction from the
complex reality it purports to model. Accordingly, a model "by
itself, is not reality, but merely a simplified picture of
reality" (Klein, 1983, p.1). 1In spite of the limitations of
models to fully explain real-world situations, yet, they serve
several purposes as Haitovsky, Treyz and Su (1974, p.4) have
stated succinctly as follows:

" Econometric models may serve several purposes.
Oon the one hand, they are of scientific value:
they enhance our theoretical understanding of
how complex interrelated econonic systems
opc:rate and aid the economic historian in
describing a historical period. On the other
hand, they may assist in the governmental
decision-making process as a tool in projecting
the economic consequences of alternative policy
measures. econometric models are also used for
unconditional forecasting. In this capacity
they not only help the business community
to make decisions but may also help the
policymaker by occasionally forecasts that
imply the need for a change in government
policy."

During the immediate post independence period of 1948 -

1960, the policies adopted by Sri Lanka were the same as those

that existed during the colonial period with no major changes.
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Though the initial efforts to economic palnning in Sri Lanka
are found in the post-war development proposals in 1946, yet
concerted efforts toward planned development did not take
place until the five year programme of investment for 1954/55
to 1959/1960 was put in place. It is generally regarded that
the ten year plan of 1959-68 is the first serious effort
devoted to planned development in Sri Lanka. Unfortunately, no
specific macromodel has been used to describe the various
structural features of the Sri Lankan economy which would have

aided in making well-informed policy decisions.

A REVIEW OF EARLIER MACROECONOMETRIC MODEL OF SRI LANKA

To the best of the author's knowledge, the only attempt
to develop a macroeconometric model of Sri lanka was made by
Karunasena (1983). The main purpose of his study was to
examine "how the various subsectoral outputs and prices are
determined by market forces, government actiivities, and
international forces and subsequently how these subsectoral
values determine aggregate real income, the general price
level and the cost of 1living index" (p. 82). Karunasena
divided the economy into three major sectors: agriculture,
manufacturing and services. These sectors were, in turn,
divided into subsectors. The agricultural sector was divided
into five subsectors, i.e., tea, rubber, coconut, paddy and
others, while the manufacturing sector had only two

subsectors, namely, the export processing sector and the other
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manufacturing sector. Three subsectors, namely, the trade and
transport, the public administration and defence and other
services, formed the services sector. An attempt was made to
introduce explicitly the budget and balance of payments
constraints into the model.

Karunasena's model is a fairly large model for a small open
economy that Sri Lanka is. It consists of 89 endogeneous
variables of which 35 are determined by behavioural equations,
47 are definitional identities, and the remaining 7 constitute
market clearing equilibrium conditions. There are 82
exogeneous variables of which 40 are policy variables.

Karunasena acknowledged the importarce of demand side
forces in determining the sectoral and aggregate outputs and
prices in the economy. Yet, he did not place due emphasis on
the demand aspects in his model. Instead, he based the model
on the premise that the major economic problems of Sri Lanka
stem from the supply side. As a result, the model departed
from the Keynesian demand type models and has only a few
equations dealing with the derand side of the economy. Though
his approach is supply oriented, the standard production
functions or supply functions were not specified for key
subsectors such as tea, rubber, coconut, and paddy. Instead,
the outputs of these sectors were computed by multiplying the
average yield by the harvested area.

The agricultural sector received detailed treatment within

the model. Forty nine, equations of which twenty six were
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behavioural, were devoted to explaining the various aspects of
agriculture most of which are supply forces. Thus the salient
feature of the model is its heavy emphasis on the explanation
of the supply sid2 of the agricultural sector.

Sri Lankan economy has always been predominantly
agricultural. Nevertheless, the economic dualism and trade-
dependence have been two interrelated important features of
the modern Sri Lankan economy that had its roots in the
colonial period and flourished since the mid 19th century. The
dualism has been characterized by a modern sector specializing
in the production of goods which are meant for export and a
traditional sector producing for the home market. The export
sector has been the mainstay of the modern Sri Lankan economy.
It is the inability of exports to generate sufficient foreign
exchange to meet the rapidly growing import demand that has
caused the persistent chronic foreign exchange problem since
the late 1950's. The main explana. 'n for the unsatisfactory
performance of the export sector and the economy can be found
in the unfavorable demand conditions for its primary commodity
exports. Given the fact that Sri Lanka is a small open
economy, the prices of its exports and imports are
exogeneously determined. The demands for exports and imports
play decisive roles in determining their actual 1levels.
Moreover, supply related problems such as the shortage of
essential imported inputs (intermediate goods and capital

goods) is a result of the poor performance of export sector.
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Therefore, understanding the structures of exports and imports
sectors 1is crucial for making policy decisions with the
objective of improving the balance of payments position. The
analysis of growing import dependence also reqires an analysis
of the structure of import demand. Yet, an analysis of demand
for exports and imports has not received serious attention in
Karunasena's work. In his model the exports of three major
traditional crops are expressed as identities by defining them
as differences between their respective domestic demands and
outputs.

The higher proportion of GDP spent on consumption has led
directly to 1low levels of savings and thus of private
investment, thereby limiting the GDP growth. The low levels of
private investment have been one reason for increased state
involvement in the economy during the past three decades. Thus
an analyris of the structures of consumption and investment is
crucial for a proper understanding of the growth performance
of the economy. Yet, Karunasena did not pay sufficient
attention to model the consumption and investment aspects of
the economy. In view of the 1limitations of Karunasens's
macroeconometric model of Sri Lanka, this study is designed to

achieve the objectives stated below.

OBJECTIVES OF THE STUDY
The prime objective of the present study is to develop

a short-run forecasting model of the Sri Lankan economy. The
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annual time series data used here covers the period from 1960
to 1987 during which the country experienced both import
substitution and export-promotion regimes. Unlike in the
earlier macroeconometric model, a demand oriented approach is
adopted. The supply side of the economy is incorporated into
the model with a view to wunderstanding the structural
interactions among tradable and nontradable sectors of the
economy.

The models based on demand oriented approaches have been
criticized for neglecting the supply side of the economies.
This criticism has been found to be wrong even in the case of
the models which incorporate only the demand aspects as long
as the demand for producer goods by business firms has been
included. Klein (1985; has been very explicit on this point
and observed that the critics had only the supply of
commodities in their minds in making the criticism. To quote
Klein:

" Models like those of this paper have often
been criticized for including only the demand
side of the national market to the neglect of
the supply side. ....

This criticism appears wrong, immediately,
to those activelv engaged in the construction
of econometric models because we know that it
is exhaustive to say that the =2conomy can be
decomposed into three groups, say, households,

business firms and government, and then to
include the behaviour pattern of these three'.

! "The analysis of the supply side, however, is not a new
issue for the developing economy. A deficiency of demand
analyzed within the framework of the Keynesian model has not
generally been thought to be the issue or approach for dealing
with the problems of economic development. Tnat is not to say
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In our view whether an approach is acceptable or not should
be determined by testing the model against the data. As
Britten (1989, p. 6) noted "macroeconomic models can embody
any view of the way the economy works which find empirical
support and can be quantified". The demand disaggregated
models that incorporate some supply forces have found
empirical support quite often even in the case of developing
countries. See, for example, Datta and Su (1967), Ghartey and
Rao (1990), Marwah (1969), and Mouhammed (1990). It is hoped
that this study will form a 1link in determining the
appropriateness of a primarily demand oriented approach in
modelling developing countries with particular reference to
Sri Lanka.

In contrast to the Karunasena's model of Sri Lanka the
external trade and balance of payments as well as the
government and monetary sectors receive a more detailed
treatment in this study. Furthermore, the behavioural
functions of the Keynesian model (consumption, investment, and
liquidity preference functions) duly modified, are explicitly
incorporated into the present model. In addition, an attempt
is made to draw upon the empirical findings of earlier studies
of developing countries in specifying some of the equations in

the model.

that demand rrelations are non-existent or unimportant for the
developing economy. It is primarily a matter of
emphasis" (Klein, 1978 as quoted in Krisnamurty, Saibaba and
Kazmi , 1984, p.26).
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It has been argued that no matter what policy mix is
preferred by the policy makers the Keynesian method of working
with economic aggregates has proved to be of great service in
managing the economic affairs of any nation. See
Krishnamurthy, Saibaba, and Kazmi (1984, pp. 25-26). It is
with this spirit that the model is developed in this study
which might provide a coherent framework for the analysis of
the interactions among key macro aggregates and the impact of
various policies on those macro aggregates.

Chapter 2 provides an analysis of the Sri Lankan economy
with special reference to the structural features and the
different policy regimes which were put in place in the post-
independence era. In chapter 3, a macroeconometric model of
Sri Lanka is developed. Chapter 4 presents the estimated model
anc¢ an analysis of the empirical results. The penultimate
chapter is devoted to a historical simulation that seeks to
validate the estimated model. The last chapter contains a

summary and the conclusions that have emerged from this study.



CHAPTER 2

AN OVERVIEW OF SRI LANKAN ECONOMY

Sri Lanka is a relatively small open economy in South
Asia. Located to the south of India in the Indian ocean, this
island nation is predominantly agrarian in character and
depends heavily on exports to promote 1its growth and
development. In Table 2.1 Sri Lanka is compared with four
other South Asian countries in terms of the ratios of exports
and imports to Gross Domestic Product (GDP). Sri Lanka's
degree of openness is remarkably high among the South Asian
countries as reflected in the relatively high ratios of
exports and imports to Gross Domestic Product (GDP). The
exports to GDP ratios expressed as percentages for India,
Bangladesh, and Nepal were less than 10 percent during the
period 1956 - 87. During the same period, these percentages
for Sri Lanka were, most of the time, larger than 20 percent.
According to the World Bank's classification of countries, Sri
Lanka is a low-income developing economy with an annual
percapita Gross National Product (GNP) of less than 400 U.S.
dollars. The estimated 1987 mid-year percapita GNP at current
prices was 360 U.S. dollars (which is equivalent to 10,598 Sri
Lanka Rupees) with a population of 16.4 million. Although the
percapita GNP at current prices rose by 6.9 percent in 1987,
the percapita GNP at constant (1982) prices grew only by 0.1

percent. The mid-year population recorded a growth rate of 1.5

11
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percent in the same year. However, the most recent statistics
show that Sri Lanka's population growth rate has become one of
the lowest among developing countries. Sri Lanka's average
annual population growth rate was only 1.9 percent for the
period 1960-1988 during which India, Pakistan, Bangladesh and
Nepal experienced higher average annual growth rates of 2.2,
3.0 , 2.7 and 2.4 percent respectively (UNDP, 1990 pp. 166-
167) .

Sri Lanka shares many common features with other
developing countries. The basic structure of the economy is
reflected in the sectoral composition of real GDP which is
displayed in Table 2.2 for six selected years for the period
1960 - 87. Table 2.3 shows the average percentage shares of
sectoral outputs with their corresponding growth rates for
three selected periods of 1960-73, 1974-77, and 1978-87. The
percentage share of the primary sector which includes
agriculture, forestry and fishing has decreased over time from
a high of 38.5% in 1960 to its lowest share of 26.5% in 1987.
Nevertheless, it still accounts for more than 25% of the GDP.
The agricultural products such as tea, rubber, coconut, paddy
and other minor crops account for more than 90% of the primary
sector's output. This confirms that the Sri Lankan economy is
basically agricultural. It is clear from the figures in Table
2.3 that the primary sector posted an average growth ratr of
3.3 percent as compared to 2.9 percent in the earlier two

periods. The share of labour force in agriculture was
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estimated to be 42.4 percent for the period 1985-1987. The
percentages of labor force in industry and services were 12
and 45.6 for the same period. In 1988, the estimated labour
force was 36.9 percent of population (UNDP, 1990, p. 157).
The output of the manufacturing s~ctor has shown little growth
and its share in GDP remained stable around 12%. It is worth
noting that the output of the secondary sector which includes
mining and quarrying, and construction, in addition to
manufacturing, still accounts for about 18% of the GDP and has
been stable over the entire period of 1960-87. The tertiary
sector, which includes all service industries, has the lion's
share in the GDP and has enlarged and posted increased growth
rates over the last three decades. In 1987 it accounted for
about 50% of GDP. The slow growth of real GDP is closely
associated with the dominance of the primary sector which has
shown a declining growth trend. The growth rate of GDP at
constant (1959) factor prices in 1986 and 1987 were 4.3 and
1.5 percent, respectively.

Table 2.4 shows the composition of Gross Domestic
Expenditure (GDE) of Sri Lanka for six selected years. Most
low-income developing economies spend a large proportion of
their national income on consumption and that Sri Lanka is no
exception. Though it has decreased over time, consumption
expenditure still accounted for nearly 80% of GDE even in the
late 1980s. As a consequence both the domestic savings and

investment were relatively low. In 1987 the domestic savings
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and the investment ratios, boti measured as percent of GDP at
current market prices, were 12.8 and 21.1, respectively. More
recently, the domestic investment ratio has gone up partly due
to the increased foreign direct investment. The breakdown of
consumption and investment expenditures into private and
public sectors for the same six selected years are also
reported in Table 2.4. The average of shares of private and
government consumption in the total consumption with their
corresponding growth rates are reported in Table 2.5 for the
three periods of 1960-73, 1974-77, and 1978-87. Similar
figures are reported for investment expenditures in Table 2.6.
On the basis of average shares reported in Table 2.6, it can
be argued that the decline in the share of fixed investment in
the period 1974-1977 was a result of the decreased share of
private investment. There was no notable decline in the
average proportion of public fixed investment in the second
period. But, the period 1978-1987 saw a noteworthy decline in
the average percentage share of public fixed investment as a
direct consequence of the increased average proportion of
private investment. Negative growth rates of inventory
investment components in the second and third periods may be
attributed to increased aggregate demand and increased
capacity utilization of the economy.

The ratios of total government revenue and expenditure to
GDP which are reported in Table 2.7 indicate that Sri Lanka

has a relatively large public sector among the developing
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countries. For instance, India's comparable government revenue
and expenditure shares in 1987 were 14.6 and 18.1 percent
respectively (IMF, 1990, IFS year book). It is evident from
the shares of the public consumption and investment in GDE,
which are presented in Table 2.4, that the public sector has
enlarged over the 1last three decades as a result of
government's direct involvement in production and exchange
activities. But the economy is basically capitalistic in its
structure. The private sector controls majority of the
economic activities thus playing a pivotal role in the Sri
Lankan economy (Lakshman, 1986, p.10).

The present day Sri Lankan economy is the result of an
evolutionary process that has originated in the 19th century
British colonial period. The modern economy first took the
form of a 'classical export economy' until its political

independence in 1948.

The 'Classical Export Economy''

As the European economic and political structures had

begun to change dramatically in the 19th century, the colonies

' Snodgrass (1966, p. vii) writes "...the particular type
of economic system referred to here as the classical export
economy-"classical" because the main features of its =nclave
system of primary production were typical of those found in a
large number of Asian, African, and Latin American econnmies
during the Nineteenth and early Twentieth Centuries".

Sri Lanka Export Development Board (1986, p. 12) reads
"Economies of the underdeveloped world which under colonial
influence came to be heavily dependent on primary exports for
their sustenance and growth are widely described as "export
economies"".
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began to experience the ‘'classic economic consequences of
colonial domination' such as dualism and trade dependence
(Shoesmith, 1986, p. 4). Sri Lanka, under the 19th century
British colonial domination, was no exception. Its modern
economic history began with the emergence of plantation
agriculture from the hitherto traditional agro-based

2, Depending

subsistence economy that lasted until the 1840's
on the country's comparative advantage in international trade,
Sri Lanka began specializing in the production of primary
export crops in the 1840's. The country's integration into the
world economy through rapidly expanding trade could be cited
as a typical example of a 'classical export economy' as noted
by Snodgrass ( 1966). The economic dualism and the reliance on
international trade constituted the two significant
characteristics of this 'classical export economy'. The two
sectors of the economy, namely, the export sector and the
traditional sector, differed from each other in terms of their
types of ownership, organizational structures, forms of
management, scales of production, technologies utilized, and
their market-orientations, which formed the basis for a nearly
perfect dualism that was not only economic, but aiso

technological and social as well (Karunatilake, 1971, p. 25

and Snodgrass, 1966 p. 57). The export sector, which dominated

2 wThe rapidly expanded international trade during the
19th century created for the first time on a substantial scale
the chief characteristics of a modern economy: specialized,
capital-using, wage labour-hiring production for a cash market
in this case a foreign market" (Snodgrass, 1966, p. 1).
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the economy, depended on external markets for both the
purchase of inputs and the sale of output. To the export
sector, both the capital investment and enterpreneurship came
from Europe, particularly from Great Britain, while the labour
came from southern India. In contrast, the traditional sector
found its 'forward linkages' and 'backward linkages' in the
domestic market. As a result, the sectoral interdependence
between these two sectors was so negligible that there was no
substantial 'spread effects' of export growth on the
traditional sector (EDB, 1984, p. 91 and Snodgrass, 1966, p.
5).

At the time of political independence in 1948, Sri Lanka
possessed a literate well-fed population, a well developed
social and economic infrastructure, a competent public
administration and a prosperous export sector and enjoyed the
prosperity of a classical export economy inherited from its
colonial past. The Gross National Product (GNP) and its
growth, foreign exchange earnings and capacity to import,
investment and employment and government revenue and
expenditures had a strong functional dependence on Sri Lanka's
three main exports, namely, tea, rubber and coconut products.
These three major export crops accounted for about one third
of GDP and 95% of total foreign exchange earnings. As
Rajapatirana (1988, p. 1144) ncted "the economy free of most
intervention, thus conformed to the Heckscher-Ohlin-Samuelson

predicted pattern of trade exporting agricultural products and

v
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importing industrial products".

Sri Lanka has experienced three different economic policy
regimes since independence. In the immediate post-independence
era of 1948 to 1959, Sri Lanka continued to adopt colonial-
free economic policies with slight modifications. An import
substitution industrialization strategy was adopted during the
period from 1960 to 1977. In 1977, an export-oriented
industrialization strateqgy was adopted. Though slow in pace,
some structural changes have taken place in the economy since
independence which are worthy of attention. The degree of
dualism has lessened and it still remained a central feature
of the economy (UNIDO, 1987, p. 92). Although there have been
diversifications within the structures of production and
exports due to industrial progress, the import dependence of
the economy has increased over time. Those various policy
regimes have played crucial roles in determining the pace,
direction and the extent of structural transformations that
took place in the post-independence period. The remainder of
this chapter discusses briefly the nature and the outcomes of
the threz policy regimes mentioned above, paying particular
attention to the period covered by the present study i.e.,

from 1960 to 1987.
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The 'Transitional Economy': 1948-1960°

The general pattern of policy orientation among developing
countries soon after their independence had been to emphasize
restructuring their economies through industrialization,
mostly based on import substitution, as a means of terminating
'economic dependence' inherited from the colonial past. In its
immediate post-independence era of 1948 to 1960, Sri Lanka
deviated from this general pattern and continued to adopt
colonial laissez-faire economic policies with slight
modifications (Athukorala, 1986; Rajapatirana, 1988). As a
consequence, the major structural features of the 'classical
export economy', such as economic dualism, remained intact.
Nevertheless, the import dependence increased due to the
growth of a more consumption oriented society that
necessitated increasing the levels of consumer imports. See
Snodgrass (1966) for details regarding this issue.

The economy was characterised by a relatively small public
sector and a low degree of state intervention. The private
sector played a dominant role in production and exchange
activities. Nevertheless, as a result of Sri Lanka's early
comrnitment to the ideals of a welfare state, the government
provided free food, free education and free health care
services to its citizens indiscriminately. Thus, the area of

state intervention had been instrumental in promoting

3 Snodgrass (1966) used the term 'transitional economy'
to explain the country's economy during the years from 1946
to 1960.






